Potentiation by piridoxilate of the synthesis of hippurate from benzoate in isolated rat hepatocytes. An approach to the determination of new pathways of nitrogen excretion in inborn errors of urea synthesis.
The synthesis of hippurate from benzoate as compared to ureagenesis has been investigated in isolated rat hepatocytes. Half-maximal synthesis of hippurate was observed at 0.3 mmol/l benzoate. In the presence of 1 mmol/l benzoate, hippurate synthesis proceeded linearly with time at a rate of 40 +/- 10 mumol X h-1 X g-1 dry weight. This provided less than 10% of nitrogen epuration supported by concomitant urea synthesis (350 +/- 82 mumol X h-1 X g-1 dry weight). The incorporation of benzoate to hippurate was markedly limited by the availability of glycine. Half-maximal hippurate synthesis was observed at 2 mmol/l glycine. In the absence of glycine, piridoxilate, a glyoxylate derivative, markedly potentiated hippurate synthesis. Half-maximal stimulation was observed at 10 mmol/l piridoxilate. In the presence of 10 mmol/l piridoxilate, hippurate synthesis (420 +/- 35 mumol X h-1 X g-1 dry weight) provided more than 50% of nitrogen epuration supported by urea synthesis. It is concluded that supplementation with nitrogen-free analogues of glycine such as piridoxilate are required to potentiate hippurate synthesis in an attempt to replace ureagenesis as an alternative pathway of waste nitrogen excretion in inborn errors of urea synthesis.